Abstract Development in organic farming has been stimulated by farmers and consumers becoming interested in healthy food products and sustainable environment. Organic agriculture is a holistic production management system which is based on the principles of health, ecology, care, and fairness. Organic development in Uganda has focused more on the crop sector than livestock sector and has primarily involved the private sector, like organic products export companies and non-governmental organizations. Agriculture in Uganda and many African countries is predominantly traditional, less mechanized, and is usually associated with minimum use of chemical fertilizers, pesticides, and drugs. This low external input agriculture also referred to as "organic by default" can create basis for organic farming where agroecological methods are introduced and present an alternative in terms of intensification to the current low-input/low-output systems. Traditional farming should not be confused with organic farming because in some cases, the existing traditional practices have consequences like overstocking and less attention to soil improvement as well as to animal health and welfare, which is contrary to organic principles of ecology, fairness, health, and care. Challenges of implementing sustainable organic practices in the Ugandan livestock sector threaten its future development, such as vectors and vector-borne diseases, organic feed insufficiency, limited education, research, and support to organic livestock production. The prospects of organic livestock development in Uganda can be enhanced with more scientific research in organic livestock production under local conditions and strengthening institutional support.
Introduction
Organic agriculture is a production system that sustains the health of soils, ecosystems, and people. It relies on ecological processes, biodiversity, and cycles adapted to local conditions rather than the use of inputs with adverse effects. Organic agriculture combines tradition, innovation, and science to benefit the shared environment and promote fair relationships and a good quality of life for all involved (IFOAM 2009a) .
1 Organic agriculture is a holistic production system based on the principles of health, ecology, care, and fairness (IFOAM 2009b) .
In some countries, developments in organic agriculture have been initiated and stimulated by consumer interest in organic products and farmers and citizens who are interested in a healthy environment and healthy food products. Farmers have shown interest in more holistic approaches to farming motivated by experiences with chemicals, nature, or other factors. Farmers' interest in converting to organic farming practices has been stimulated by government support or availability of subsidies in Europe and North America over the past decades. However, in Africa, the major innovations for the development of organic agriculture and food sectors have been largely due to support from private initiatives, such as companies interested in organic fruit and other produce, e.g., the Swedish EPOPA program or non-governmental organizations (NGOs) working with sustainable farming methods (Agro Eco and Grolink 2008) .
Due to its role in nutrient recycling, livestock production is an integral part of many organic farms (Hermansen 2003) . The concept behind organic livestock production is creating a situation where the livestock contributes to the whole farm system and, at the same time, the system contributes to maintaining the animal's health and welfare and ultimate ability to exhibit its optimum physiological abilities and improve its immunity. The animal will in turn contribute to the recycling of nutrients, which will ensure proper resource utilization within the farm system and also improvement in the environment. Unlike conventional farming methods, organic livestock farming rejects the concept of maximizing short-term performance and rather attempts to achieve an optimum life performance of the animal. Organic livestock production is defined by guidelines which have been formulated by IFOAM. The guidelines include basic standards for what can be labeled as "organic." The standards on animal husbandry management and veterinary medicine are presented as general principles, recommendations, and standards (IFOAM 2000) . Besides purposes of certification, these standards provide a guide to make organic livestock farming conform to the organic principles.
In many African countries, agriculture is predominantly traditional, which means that it is less mechanized and with (usually) minimum use of external inputs like chemical fertilizers, pesticides, and drugs. Although many Africans may perceive rural traditional agriculture as "organic" because of low input use, it would rather be referred to as "organic by default." Low inputs and non-use of chemicals is, however, not synonymous with "organic." Traditional extensive pastoral livestock production systems have also been referred to as organic simply because they fulfill the practice of "naturalness" characterizing organic systems. However, overstocking, overgrazing, soil degradation, and diseases are far too common in traditional African livestock systems (NOGAMU 2006) , and this is contrary to organic practices where the soil is continuously built up rather than being degraded. Hall (1996) 2 reported that this idea that a crop is organic because "nothing has been put on it" is all too common. This, he argued, is not a sustainable approach and "does a major disservice to the majority of organic farmers who are making excellent progress in developing healthy and naturally resilient whole farm systems." The misunderstanding of organic production in many African countries shows that examples of "organic by default" approach are still witnessed today. There is a need therefore to correct the misconception and to make farmers fully aware of sustainable organic practices. Introduction of organic agroecological methods in farming is one way of intensifying the farming systems, and the use of such methods has been shown to increase yield with more than 100% in hundreds of studies of organic agriculture in tropical areas (Altieri 2002; Badgley et al. 2007; FunesMonzote 2008; Halberg et al. 2006; UNCTAD-UNEP 2008) . A recent major review on global agricultural development concluded-up-to-date supported by more than 50 governments-that future sustainable food production to a much larger extent should rely on agroecological methods since "business as usual is not an option" (IAASTD 2008) .
Generally looking at organic agriculture developments in many countries, efforts have been mainly on crop production than on livestock farming. Whereas European countries have gone ahead to promote and conduct research on various aspects of organic livestock production under their conditions, little has been done in tropical African countries. This paper intends to discuss the status of the organic livestock production in Uganda, highlight its dilemmas, and analyze the future prospects for the development of organic livestock production systems in Uganda and the region.
The livestock sector and potential of organic production Livestock contributes 40% of the global value of agricultural output and supports the livelihoods and food security of almost a billion people (FAO 2009 ). In Uganda, livestock production is one of the major economic activities which contribute 5.2% and 12.7% to the total national GDP and agricultural GDP, respectively. Ninety-one percent of cattle are held by pastoral communal grazers, nomadic pastoralists, and small-scale farmers who contribute to 89% of the cattle slaughtered (MAAIF 2005) . Majority of these farmers keep indigenous breeds of cattle (Ankole longhorn, Karamajong, and shorthorn Zebu), goats, and sheep.
The livestock sector and hence most livestock farmers in Uganda have suffered considerably over the years due to periods of civil unrest and political instability. Efforts have and are being made to improve the situation of livestock owners through government and donor supported investments and policy changes. In the recent national livestock census, an increase in the national livestock numbers was recorded. The national livestock population was estimated at 11.4 million cattle, 12.5 million goats, 3.4 million sheep, 3.2 million pigs, and a national chicken flock of 37.4 million birds (UBOS 2008) . Generally, livestock production in Uganda has increased, e.g., the total national cattle herd stood at 7.5 million as of 2005 (UNHS 2005 . This has been attributed partly to increased zeal in cattle rearing motivated by the emerging markets in the region like southern Sudan and Democratic Republic of Congo plus the relative peace and stability in most parts of the country.
Regarding support to the development of organic agriculture in Uganda, the government was not fully involved in the past, but currently is more proactive after recognizing that organic farming systems provide benefits not only to the farm families but also to the environment and consumers. The National Organic Agricultural Movement of Uganda (NOGAMU) and other stakeholders partnered with the Ministry of Agriculture to develop the organic policy for the country.
Organic farming in Uganda was primarily initiated and supported by the private sector. The National Organic Agricultural Movement of Uganda, an umbrella organization for all stakeholders with interest in organic agriculture, has promoted organic farming through the coordination of various programs involving advocacy, training, policy, standards, and marketing (local and international). NGOs like Send-A-Cow and Heifer Project International have supported organic agriculture by focusing on introducing livestock to small-scale farmers with the purpose of promoting integrated farming systems where there is local resource utilization and nutrient recycling and export companies provide a market for organic produce from Ugandan farmers. In terms of research and education in organic agriculture, there is one academic institution, Uganda Martyrs University, offering a course in organic agriculture at both undergraduate and postgraduate levels; other universities like Makerere University only offer organic farming lessons at postgraduate level.
Livestock production systems
A farm system is an individual farm unit that consists of biological processes and management activities organized with available resources to produce plant and animal products (Kimmins et al. 2004; Sørensen and Kristensen 1992) . Different systems for livestock production have developed as a result of the varying agroecological zones. In humid and semi-humid zones, small land sizes are utilized due to the high number of farmers occupying the arable land; this is in contrast to arid and semiarid zones which have fewer farmers. In Uganda and the East African region, livestock production is primarily dominated by small-scale producers farming 0.005-0.05 ha of land. The criteria used to distinguish small-scale systems from commercialized enterprises include the multiple functions livestock serve, the integrated nature of livestock activities, multiple objectives of producers, and low capacity to bear risks at the household level (McDermott et al. 1999 ).There are three small-scale livestock systems that can be clearly indentified in East Africa.
1. Crop-livestock farming system: In crop production systems where draught cattle are still used, the livestock activity is an integrated component of crop production. The animal manure is used to fertilize the soils while the crop residues are fed to the animals. Farms are usually more diversified in this system. 2. Extensive pastoral system: This is mainly found in the arid and semiarid areas of Uganda. The livestock found in this system is mainly cattle and indigenous breeds of small ruminants. Farmers utilize rangelands that would otherwise be unproductive for crop production. Most of the livestock products are used for home consumption and the surplus for sale. In these systems, endemic livestock diseases like foot and mouth disease are still important and the infrastructure poor. 3. Market-oriented system: These are found mainly in urban and peri-urban areas. Farmers typically raise one to five cattle and usually focus on milk production since the markets for their products are available in the townships. Usually, improved breeds are kept in an intensive manner like zero grazing; feeding is normally "cut and carry." Some concentrates are given to the cows to improve milk production. Intensive poultry and pig production also fall under this system. Similar to market-oriented milk production, the eggs and pork are also sold and consumed in the urban centers.
In this paper, discussion about organic livestock production in Uganda will be limited to dairy, beef, and poultry production where "organic by default" has been noted and also has high potential for conversion to organic production.
Dairy and beef production
In Uganda, dairy production plays a vital role through the generation of household income, improving nutritional status of families, as well as playing a role in maintaining soil through the use of animal manure (Nakiganda et al. 2006; Oghaiki et al. 2007 ). Dairy farming is concentrated in 52 districts in the cattle corridor which stretches from the southwestern through central to northeastern regions of the country. On average, 60% of the households in the cattle corridor keep livestock. Two main milk production systems were identifiable in Uganda before the policy reforms; one was "commercial dairy farming" which was largely government owned. Commercial dairy farming was mainly found in the southwestern parts of the country where adequate annual rainfall supports this type of livestock production. The second system was "traditional extensive management system" mainly found in the drier eastern and northeastern parts of the country. Under this system, pastoralists kept large numbers of indigenous breeds of cattle which produced milk largely for household consumption.
Following the policy reforms stipulated in the Dairy Industry Act of 1998 geared toward dairy development in the country, new initiatives were seen. Government-owned farms were disbanded and sold to private investors. At the same time, the pastoralists' interest in producing milk for the growing market also increased. The new initiatives in milk production systems became widespread, notably zero grazing systems that were initiated by NGOs. The zerograzing systems in particular were mainly aimed at empowering small-scale rural farmers that had small pieces of land, as well as landless farmers operating within urban and peri-urban areas. In the zero-grazing system, improved cattle (exotic/crossbreeds) are permanently kept in stalls where feed and water are provided (also known as "cut and carry") ad libitum. The feeds are mainly planted improved pastures and a few supplements from crop residues. The system is labor-intensive and requires a lot of off-farm inputs so as to maintain the high milk production. Baltenweck et al. (2007) noted that although development agents have tended to promote intensification of dairy production in small-scale units, the farmers themselves have adopted a range of semi-intensive systems.
Similar to the other subsectors of the livestock industry in Uganda, beef production is steadily growing largely due to a rapid increase in the non-agricultural urban population. The ongoing population growth in Ugandan cities, coupled with a gradual rise in household incomes, has led to an insatiable demand for animal proteins. Over the years, beef production in Uganda has been done under different management systems, among which the traditional extensive system is the most popular. In extensive systems, pastoralists are predominantly found in the northeast and northern parts of the country and agro-pastoralists 3 in the east and western parts. The farmers graze their animals on communal basis, mainly utilizing pastures in those areas where water is readily available. Presently, the communal grazing patterns have become limited due to individualization and privatization of land as a result of land reforms.
In Uganda, the naturalness offered by extensive systems to livestock makes extensive beef production systems close to organic systems. But how far the whole system is really based on the organic principles is still an area that requires in-depth study. Traditional extensive beef production cannot be referred to as organic livestock production if there is lack of consciousness about the organic principles and the need to maintain and improve the ecosystem to make it sustainable for future generation. However, organic farming practices can be possible in this system to improve animal health, welfare, and environmental issues which seem to be major challenges. Ticks being the major challenge in most herds in the tropics, non-chemical organic tick management like "tick picking" can easily be done in small-scale herds, but not in pastoralists with large herds of cattle. There might be possibilities to include herbal treatments of ticks, e.g., using Tephrosia (Dzenda et al. 2008) , but this would also be challenging in large herds. Therefore, this possesses a threat to pastoral and beef farmers who wish to convert to organic production in Uganda and the region.
Poultry production
In nearly all African countries, poultry production in rural areas is predominantly based on a free-range system that utilizes indigenous types of domestic fowl (Kitalyi 1998) , although exotic birds have been introduced. In Uganda, about 80% of poultry production comprises free-range indigenous breeds, whilst the remaining 20% is of a commercial type mainly composed of exotics (Byarugaba 2007) . Indigenous poultry are found all over the country, though the majority of these birds are found in the eastern parts of Uganda. The flocks contribute to basic socioeconomic welfare and various cultural roles which vary between communities. In the free-range systems, birds are left to scavenge to meet their nutritional needs; they have no regular health control programs and may or may not have shelter. This system exposes birds to a number of diseases. Newcastle disease is the major disease in freerange chicken in rural areas of Uganda (Otim et al. 2007) . Besides this, both internal and external parasites were found to be common (Lubwama 2002) . In rural areas, local remedies are used to treat many of these diseases, such as the use of paraffin to clean off external parasites and many herbs for internal parasites. It is estimated that the mortality of indigenous poultry under scavenging conditions is 70% and above in chicken up to 3 weeks of age (Kirunda and Mukiibi-Muka 2003) .
In terms of provision of free access to natural environment, free-range systems fulfill the organic requirement of naturalness. However, this does not per se qualify these systems to be referred to as organic, unless other aspects like human care for the animals, welfare, and health are properly addressed by farmers, e.g., protecting the poultry from predators. There is a widely held view by many Ugandan farmers that the free-range system is the same as the organic production since there is limited use of inputs like veterinary drugs and synthetic feed additives. However, due to the shortfalls in organic practices of free-range systems, some organic farmers in Uganda have adopted a semi-intensive system of poultry keeping. Here, poultry are provided with proper housing but also given a free but restricted area outside the poultry house where the birds can have access to the natural environment. The management is stricter than free-range because the farmer follows up on the feeding, health, and general performance of the poultry. Just like in free-range, parasitic conditions are a common occurrence in this system, yet organic farmers have limited use of veterinary drugs, making it a challenge to manage disease. But in such instances, some farmers have used herbal concoctions, and in case of failure, they are forced to turn to veterinary drugs (Vaarst et al. , 2008 . Research done on organic farms in Denmark also indicates that parasitic infections are the primary factors affecting animal health and productivity in organic and backyard poultry systems (Thamsborg 2001) . There is need for more research into the local poultry-keeping system to identify possibilities and limitations of converting to organic systems.
The role of animals on Ugandan organic farms Bayu (2008) showed that the use of farmyard manure could improve several soil physiochemical properties in tropical farming. In this way, livestock is often thought into the farming systems as valuable manure providers-although the animals themselves are not mentioned with one sentence, e.g., the potential consequences for the animals of their manure being needed so much that it may lead to their confinement. However, it has been noted that the use of manure to improve soil fertility is not widespread among many livestock farmers in Uganda. According to Baltenweck et al. (2007) , this may be attributed to lack of awareness among the farmers, in addition to lack of necessary equipment like wheelbarrows and fear of introducing pests and disease to their fields. For this reason, there is need to do in-depth studies among organic farmers to understand the role of livestock on these farms and how organic farming practices may impact the health and welfare of livestock.
According to Sundrum (2001) , organic livestock farming has a goal of establishing environment-friendly production, sustaining animals in good health, realizing high animal welfare standards, and producing high-quality products. Therefore, any livestock farm would be expected to have management practices which enable it to achieve this goal. However, it is not well established to which extent and how the present organic livestock farms in Uganda have taken such ideas into consideration and daily practice, although it is well known that most Ugandan farms have only small land sizes available, so instead of intensification leading to higher yields relying on chemical inputs, organic farmers may either adopt semi-intensive production methods and/or explore the potentials for eco-intensification in terms of inter-cropping and use of other agroecological methods, as for example described by Altieri (2002) and Araya and Edwards (2006) .
Livestock management practices in Uganda
At the household level, production systems and management practices are dictated by the degree of dependence on livestock products for income, cultural values, food supply, and crop agriculture practiced in association with livestock under traditional and non-traditional practices. The bulk of cattle and small ruminants are kept under traditional herding systems, while poultry and pigs are largely left to fend for themselves in scavenging or tethered (pig) systems.
In a study done among livestock farmers in various parts of the country, it was noted that livestock farmers used local knowledge in managing animals and implemented management practices that were compatible with organic farming (NOGAMU 2006 ). An example of such practices was the keeping of indigenous cattle breeds and crossbreeds which were well adapted to the local environment and use of local feedstuff plus natural pastures in addition to no use of feed additives other than natural herbal products. For disease management, farmers relied on indigenous health care and practices. However, there were also other practices that were in contradiction to organic farming, like overstocking and pasture management through annual burning. Other observations made in the study include improper animal housing and restricted water supply to animals like calves and goats, with a belief that this category of livestock should not be given much water. It was speculated that the reason for this practice was most likely due to the large numbers of stock owned by pastoralists and the water scarcity in these areas (NOGAMU 2006) .
Prospects of organic livestock production

Consumer concerns and farmer perceptions
In many parts of the world, Uganda and the region included, there has been growing consumer concern about animal health and food safety, as well as about the environment. Concern has been mainly on the quality and safety of animal products and the environment in which they are produced. This has led to increased interest in production systems that ensure safety and quality, preserve the environment, as well as promote good welfare of animals and humans in the production chain. Organic farming practices are based on principles which address these issues. In Europe and North America, interest in adopting organic farming methods has been stimulated through the provision of premiums on organic products and government subsidies. This might not be the case for Uganda and the region, but some farmers have gone into organic farming due to unfolding organic markets in Europe and North America mediated by mainly exporting companies. There is lack of knowledge about farmers' motivations and ideas if and when adopting organic practices aiming at improving animal health, welfare, and environmental issues. Although we may argue that there is potential for organic livestock production, there is still need for research to evaluate farmer's perceptions, possibilities, and limitations of conscious organic livestock farming, especially after indicating earlier that traditional farming is seen as organic farming by some groups of society both within and outside Uganda.
Organic feed insufficiency: a limitation to organic livestock production
There is need to address the issue of proper animal nutrition when converting to organic livestock systems. Animals under traditional systems are fed available natural feedstuff with little or no supplementation (NOGAMU 2006). However, due to increasing human and animal population, there is increased pressure on both arable and grazing lands. This has led to a reduction in natural grasslands and overexploitation of existing ones. Thus, the reduction in pasturelands may hinder organic livestock development as a result of insufficient organic feeds. In conventional systems, supplementation is made using feeds with additives to provide energy and proteins that may be lacking in available pastures. Research elsewhere indicates that organic feed used in organic livestock production may be deficient in some important nutrients like vitamins, energy, and protein sources (Kijlstra and Eijck 2006) . Little is known about feed rations for organic livestock in East Africa; therefore, there is need for research to establish organic feedstuff sufficient enough (in quality and quantity) to provide all the necessary nutrients.
Many Ugandan farmers are small-scale producers; new strategies are needed for organic farming where food for human consumption and animal feed production is balanced on the available land. Cuba, a tropical country like Uganda, has devised models to make agriculture more sustainable. They considered conversion from specialized (monoculture) farming systems into mixed (diversified) farming systems to be an effective step toward the implementation of sustainable practices in agriculture.
Diversified farming systems are far more resilient and less vulnerable to shifting weather conditions, climatic changes, and crop failure of single crops, and, in addition to this, are less reliant on transport over long distances through more local production of everything which is needed. In a study by Funes-Monzote (2008) , it was noted that even in low external input agriculture, when comparing specialized and mixed farming systems, the latter achieved higher levels of food production and higher energy and protein production. With the increased pressure on agricultural land in Uganda, such a model can be used so that farmers are able to ensure food security and fodder availability, at the same time achieve biodiversity.
Parasitic diseases, vectors, and vector-borne diseases: a major constraint for organic livestock production Research results in European organic livestock herds indicate that a number of challenges related to animal disease exist, irrespective of implementing minimum organic standards by farmers (Lindqvist et al. 2001; Vaarst et al. 2001; Nielsen and Thamsborg 2005) . Based on comparative studies of organic and conventional systems, Lund and Algers (2003) concluded that except for parasiterelated diseases, health and welfare in organic herds are the same as or better than in conventional herds. Most of the diseases described in European cases are production diseases such as metabolic diseases, claw disorders, and, in particular, mastitis. These diseases are to an extent related to herd and farm management. This is different in Uganda and the East African region because the disease challenges are mainly due to economic and environmental factors. The major constraints to livestock production in Uganda are vectors and vector-borne diseases exemplified by tsetse flies and trypanosomiasis or ticks and East Coast fever. Control of these diseases is often heavily dependent on the use of acaricides and trypanocides , although more sustainable practices can be adopted such as hand picking of ticks which creates a higher level of endemic stability (Rubaire-Akiiki et al. 2006 ), herbal treatments, or improved biosecurity (not moving animals between farms or introducing them to other herds). A complete prohibition of veterinary drugs will, however, not be appropriate for organic livestock farming in the tropics. There is need for development of strategies within the local context to combat such diseases or else there will be limited potential for organic livestock production in the region.
The challenge of implementing sustainable organic practices in the Ugandan livestock sector Ugandan livestock farming is changing with the increasing population size, increased pressure on land, increased population of non-agricultural urban dwellers, and a general higher demand for animal protein, thus prompting farmers to devise means of increasing production to the unfolding markets. This phenomenon has led to the increased adoption of conventional and more intensive systems of animal production, mainly seen in poultry and pig production, which leads to increased dependency on veterinary drugs and feed additives to keep up with the increasing production demands. This has led to the question of their sustainability and appropriateness for resource-poor small-scale farmers. Livestock is an integral part of the whole traditional farming system. Therefore, farmers may find it difficult to convert to conventional systems due to the high requirement of external inputs and specialization. However, conversion to organic farming may be more appropriate for these farmers because of its emphasis on local resource utilization and biodiversity, which maintains the farmers' control over their own land, farming, and local food systems. Besides, many agroecological methods are to some extent found in many traditional farming systems in Uganda, thus making their conversion to organic farming easier.
Improved capitals in organic livestock farming
One framework of understanding how peasant livelihood and viability can develop, and to use when analyzing this development, is the framework of the five capitals: the produced (economic) capital, the natural capital, the human capital, the cultural capital, and the social capital (Bebbington 1999) . One major advantage of organic farming is found to be the increase in capitals in areas where organic farming has been implemented, in particular human and social capitals (Altieri 2002; UNCTAD-UNEP 2008) . These capitals build up through increased knowledge, improved control over own agricultural production, and, in many cases, markedly improved collaboration and development of local communities. Munene et al. (2005) explained the important role of social capital in processes of poverty reduction. Social capital is necessary to move out of poverty because mechanisms in the environment can contribute to keeping people in poverty, and nobody can manage those mechanisms alone: a joint effort is needed, and in order to make this, mutual trust and collaboration is necessary. In relation to organic livestock production, each farmer needs to build up sufficient knowledge to manage an organic herd and develop and implement new practices. This can happen in processes of common participatory learning, e.g., in Farmer Field Schools, as well as when building up marketing networks. In both situations, social capital will be developed in a local community. When nonchemical methods are applied to combat disease challenges, social capital is of crucial importance, e.g., when placing insect traps for catching tsetse flies. They can only be placed by whole communities because a whole land area needs to be covered . Social capital is also a prerequisite in situations where farmers need to take their life situation in their own hands and, e.g., insist on rights to land, access to water, and raise voices for their own survival as farmers or as local communities, e.g., in cases of contract livestock farming as discussed by Gura (2008) or against the new green revolution in Africa (Mittal and Moore 2009 ).
Future development of organic livestock production needs education, support, and participatory common learning and development Uganda has a strong organic movement that promotes organic agriculture, primarily focusing on marketing, sector development, and training. Its support for organic livestock production per se has been limited. Likewise, limited educational effort in organic agriculture is evidenced by the existence of only one institution providing organic agriculture education. The same is described for large parts of Europe where farmers, advisors, and veterinarians need education and understanding of the complexity and many facets of organic farming (Sundrum et al. 2006; Vaarst et al. 2008) . Farmer groups for common learning and development are very efficient in implementing and developing improved and locally relevant and appropriate management practices empowering and supporting ownership by farmers, also used in organic agriculture Vaarst et al. , 2010 Bennedsgaard et al. 2010 ). Farmer-initiated development can build on principles of peripheral legitimate participation and situated learning (Lave and Wenger 1991) , social capital building (Munene et al. 2005) , and development of communities of practice (Blackmore 2010) .
The involvement of Ugandan government in organic development has been very limited; it is therefore clear that there has been very little effort to stimulate farmers toward organic livestock farming. Some European governments have implemented policies supporting organic farming as an element in stimulating/regulating the agricultural sector to be more supportive of the rural development, diversifying production, and reducing the environmental load of agriculture (Hermansen 2003) . The EU furthermore supports research in organic farming systems, and similar initiatives are also justified and relevant for Uganda and the region to support the development of organic livestock farming, which potentially can contribute to reduced consequences of climate change and increased robustness in farming systems which meet the needs of the approximately 85% of the population who live in rural areas and depend on agriculture for their livelihood, incomes, social security, and at the same time do not compromise the ability of the future generations to meet their needs.
Conclusions
Some existing farming systems in Uganda have the potential to convert to organic systems. However, the challenge still remains in stimulating and providing farmers and advisors with appropriate knowledge and skills in organic animal husbandry practices. There is need for research in organic livestock production under local conditions and strengthening institutional support for organic livestock development in Uganda. Limited reported experience and research results from other tropical areas can provide some inspiration and knowledge which can help in the development of the organic livestock sector in Uganda, but strategies to address animal health and welfare in relation to tropical disease challenges need to be developed. Organic livestock production in Uganda will have potential and meaningfulness to a majority of smallscale farmers given that it can realize other benefits besides the economic one (due to, e.g., better prices as a result of improved product quality and no dependency on chemical inputs), like biodiversity, environmental resilience, improved health, and potentials for increased human and social capital and better control over local food systems.
